complete radiographically and clinically confirmed remission of their disease.
Discussion
Hydrocephalus is frequently associated with intracranial germinomas and is often treated with VP shunt placement. More than 35 cases of "shunt metastasis" have been reported to date. 3, 4, 22, 27, 29 In many of these cases, peritoneal dissemination could not be controlled with further therapy and led to a poor outcome in what is generally regarded to be a highly curable disease. For this reason, we elected to try the alternative approach outlined here, which was specifically conceived to avoid the need for a shunt, and, thereby, the small risk of shunt-disseminated metastasis. There is a small risk of infection from prolonged ventricular drainage. 11, 14, 16 Of course, shunts are also associated with other complications, including intracranial hemorrhage, infection, and device malfunction. These also might be avoided with the strategy described in this study.
Several decades ago, the risk from surgery (even a biopsy procedure) was sufficiently high that many patients were treated presumptively, with radiotherapy. 6 Improvements in surgical technology have yielded highly effective open, stereotactic, and endoscopic methods 9, 21 for obtaining tissue samples for diagnosis in germinomas; tissue for diagnosis was obtained in all cases in this series.
Radiotherapy has long been the mainstay of treatment for these highly radiosensitive tumors; 2, 8, 12, 19, 24, 26, 28 cure rates of better than 90% are typically reported. Although radiotherapy is clearly very effective, it is associated with delayed side effects, including impaired growth, cognition, and pituitary function. For this reason, in many centers the use of lower radiotherapy doses has been advocated more recently, 13 along with the elimination of craniospinal radiotherapy, 17 unless magnetic resonance imaging of the spine or cytological studies reveal spinal metastasis. All patients in this series were treated with a combination of relatively low-dose cranial radiotherapy, including ventricular volumes and a margin, and a stereotactically guided fractionated boost to the visible disease areas. 7, 18 Extracranial germinomas are very sensitive to chemotherapy. In addition, the agents commonly used for germinomas (cisplatin, vinblastine, bleomycin, cyclophosphamide, and so on) appear to penetrate the blood-brain barrier well, probably because of breakdown of the barrier associated with the tumor. For this reason, in some centers adjuvant chemotherapy has been recommended more recently as a method of reducing the dosage of radiotherapy, delaying it in younger children, or eliminating the need for it altogether. 1, 5, 10, 19, 20, 25 Nevertheless, the ability to produce a cure reliably in 90% of cases has not been attained with chemotherapy alone, and we did not use chemotherapy in this series.
Recent improvements in endoscopic technology have led to renewed interest in third ventriculostomy as a treatment for obstructive hydrocephalus, such as that seen in germinomas. 9, 21 In addition, tissue samples for diagnosis can frequently be obtained endoscopically during the same procedure. Third ventriculostomy does, however, carry a small risk of serious side effects. 15 In addition, the potential for this procedure to cause dissemination of this disease through cerebrospinal fluid is unknown.
Conclusions
In this small series, external ventricular drainage and emergency radiotherapy resulted in prompt resolution of hydrocephalus as well as long term tumor control. This approach may be considered an alternative to VP shunt placement or third ventriculostomy for control of hydrocephalus. 
